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ABSTRACT

This research aimed to find a thermostable B-mannanase suitable for use as an
enzyme additive in feed for monogastric animals in order to improve feed utilization
and digestion. The ideal enzyme for this purpose should be able to withstand the high
temperature used during the process of feed making, though it should function
optimally in the animal gut at the body temperature. In this study, 3-mannanase
producing microorganisms were isolated from soil using a selective medium which
contained galactomannan from locust bean gum as the sole carbon and energy source.
A producer of the most thermostable B-mannanase obtained from this screening
program was identified as Bacillus subtilis and was designated strain ‘MAN-1’.
Optimum culture condition for B. subtilis MAN-1 to induce -mannanase production
was investigated. f-mannanase in the culture supernate was isolated and purified by
ultrafiltration, anion-exchange chromatography (DEAE-Sepharose CL-6B),
hydrophobic interaction chromatography (Phenylagarose CL-4B), and high-resolution
gel filtration chromatography (Superdex 200 HR 10/30). The enzyme was purified by
94 folds with a net activity yield of 2.9 %. This mannanase existed as a single-chain
protein as its molecular weights estimated by native PAGE and SDS-PAGE were
41,000 and 39,500, respectively. The pl value was found to be 5.4. The enzyme was
most active at pH 7.0 and 60 °C and could retain more than 80% of its activity after
heating at 60 °C for 30 min. The sequencing of the first 20 N-terminal amino acids of
this enzyme was identical to that of the f-mannanase from B. subtillis 168. After PCR
and DNA sequencing, an ORF of 1,089 nucleotides was found for the }-mannanase
gene of B. subtillis MAN-1, they encoded a protein of 362 amino acids in which the
first 26 residues were identified as the signal peptide. The calculated molecular weight
and pl value of the deduced mature enzyme (336 amino acid) were 38,100 and 5.54,
respectivety. The G+C content of the gene was 42.79 %. No promoter could be found
for this ORF. This suggested that the gene should be transcribed as part of a
polycistronic mRNA together with other related genes co-regulated in an operon.
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